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Road Log of Treatments for Sutro Preserve, Napa River Watershed

Site # Treat ¢ Rock
reatmen Needs
Concentrated flow crosses road. Construct an armored fill crossing using 10 yd3 of 1°-2’ rock. See typical
drawing# 7 for construction details.
1. Lower road bed through crossing to a maximum depth of 2’ in the center at outboard road. 10 yd?
1 2. Dig akeyway with a 12’ width at outboard and tapering down to a 4’ width at base of fill. 1,_;,
3. Armor keyway as with 1°-2’ rock, keying the largest particles into the base of the fillslope.
Continue armoring back into 1/3 of the road width making sure that the armored area has a “U” rock
shape both in cross section and profile view to keep flow centered, -
4. Seed and straw mulch any bare soils on fill faces and adjacent to stream channel.
Dry swale above road. Construct an armored fill crossing using 10 yd® of 1’-2’ rock. See typlcal drawing# 7
for construction details.
1. Remove existing culvert.
2. Lower road bed through crossing to a maximum depth of 2’ in the center at outboard road. 10vd 1
12 3. Digakeyway with a 12’ width at outboard and tapering down to a 4’ width at base of fill. 9 }rlock
4.  Armor keyway as with 1°-2” rock, keying the largest particles into the base of the fillslope.
Continue armoring back into 1/3 of the road width making sure that the armored area has a “U”
shape both in cross section and profile view to keep flow centered.
5. Seed and straw mulch any bare soils on fill faces and adjacent to stream channel.
Concentrated flow diverted down left inboard ditch. Construct an armored fill crossing using 5 yd® of 17-2°
rock. See typical drawing# 7 for construction details.
1. Lower road bed through crossing to a maximum depth of 2” in the center at outboard road.
13 2. Dig akeyway with a 12 width at outboard and tapering down to a 4’ width at base of fill, 5yd1°-
3. Armor keyway as with 17-2” rock, keying the largest particles into the base of the fillslope. 2’ rock
Continue armoring back into 1/3 of the road width making sure that the armored area has a “U”
shape both in cross section and profile view to keep flow centered.
4. Seed and straw mulch any bare soils on fill faces and adjacent to stream channel.
Existing culverted draining concentrated flow above road.
14 1. Layback headcut above inlet to 2:1 and armor with 2 cubic yards of 0.5-1.5' rock. 5yd3 1-
2. Pull outboard fill from away from class 1l stream channel below crossing. 2’ rock
3. Armor below outlet with 2 cubic yards of 0.5-1.5" rock.
Dry swale above road. Construct an armored fil crossing using 10 yd® of 1°-2” rock. See typical drawing# 7
for construction details.
1. Lower road bed through crossing to a maximum depth of 2’ in the center at outboard road. 10 v
15 2. Dig akeyway with a 12° width at outboard and tapering down to a 4’ width at base of fill. 1,_; ,
3. Armor keyway as with 1°-2’ rock, keying the largest particles into the base of the fillslope. rock

Continue armoring back into 1/3 of the road width making sure that the armored area has a “U”
shape both in cross section and profile view to keep flow centered.
4. Seed and straw mulch any bare soils on fill faces and adjacent to stream channel.
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Road Log of Treatments for Sutro Preserve, Napa River Watershed

Site # Rock
Treatment Needs

Dry swale above road. Construct an armored fill crossing using 10 yd® of 1°-2” rock. See typical drawing# 7
for construction details.

1. Lower road bed through crossing to a maximum depth of 2’ in the center at outboard road. 10 v
16 2. Dig akeyway with a 12° width at outboard and tapering down to a 4’ width at base of fill. 1,_;,
3. Armor keyway as with 1’-2” rock, keying the largest particles into the base of the fillslope.
Continue armoring back into 1/3 of the road width making sure that the armored area has a “U” rock
shape both in cross section and profile view to keep flow centered.
4. Seed and straw mulch any bare soils on fill faces and adjacent to stream channel.
Existing culvert draining swale above road. Construct an armored fill crossing using 10 yd® of 1°-2’ rock.
See typical drawing# 7 for construction details.
1. Remove existing culvert and haul material off property. 20yd® of
17 2. Lower road bed through crossing to a maximum depth of 2 in the center at outboard road. 0.5-2ft
3. Digakeyway with a 12’ width at outboard and tapering down to a 4’ width at base of fill, rock
4, Armor keyway as with 0.5°-2’ rock, keying the largest rock into the base of the fillslope. Continue armor

armoring back into 1/3 of the road width making sure that the armored area has a “U” shape both in
cross section and profile view to keep flow centered.
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Ten Steps for Constructing a Typical Armored Fill Stream Crossing

Step 1

Esisting crossing

1. The two most important points are:

A) The rock must be placed in a “U” shape across the channel to
confine flow within the armored area. (Flow around the rock armor
will gully the remaining fill. Proper shape of surrounding road fill and good
rock placement will reduce the likelihood of crossing failure).

B) The largest rocks must be used to buttress the rest of the
armor in two locations: (i) The base of the armored fill where the
fill meets natural channel. (This will butress the armor placed on the

outboard fill face and reduce the likelihood of it
washing downslope). (ii) The break in slope from

~"=x the road tread to the outer fill face. (This will

butress the fill placed on the outer road tread and

B ' Culvert Bl  will determine the “base level’ of the creek as it

crosses the road surface).

2. Remove any existing drainage
structures including culverts and
Humboidt logs.

3. Construct a dip centered at the
crossing that is large enough to
accomodate the 100-year peak
storm flow and prevent diversion
(C-D, E-F).

Steps 2 -3 Lowering

4. Dig a keyway (to place rock in) that
extends from the outer 1/3 of the road
tread down the outboard road fill to the
point where outbaord fill meets natural
channel (up to 3 feet into the channel bed
depending on site specifics) (G-H, 1-J).

5. Install geofabric (optional) within
keyway to support rock in wet areas
and to prevent winnowing of the
crossing at low flows.

6. Put aside the largest rock armoring to
create 2 buttresses in the next step.

7. Create a buttress using the largest rock (as

Largest rock described in the site treatments specifications) at
butressing fill the base of fill. (This should have a “U” shape to it
face armor and will define the outlet of the armored fill.)

8. Backfill the fill face with remaining rock armor

K .
,é making sure the final armored area has “U”
L shape that will accomodate the largest expected

flow (K-L).

M Steps 9 - 10 Final armored fill 9. Install a second buttress at the break

in slope between the outboard road
and the outboard fill face. (This should
define the base level of the stream and
determine how deep the stream will backfill
after construction). (M-N)

10. Back fill the rest of the keyway with the

M S ‘
_ \”"“:&\ unsorted rock armor making sure the final
E%O\\ armored area has a “U" shape that will

p N accommodate the largest expected flow
A\ (O'-P) .

Typical Drawing #7
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Skew axis of dip 30 \
Rolling DIP (Typical) ‘ — degrees or greater to road

On existing tread \

length.

vegetative cover

: B / \ Discharge dip into
\
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build downslope crest %
with compacted fl 6 inch depth (min) Begin
End * —
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base of trough

»
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Downroad Reverse Up road
Tail grade approach
Dip Axis

Accelerated slope at
outlet of dip to facilitate
e drainage

3o 5% outslope

ROAD TROUGH A: REVERSE GRADE B: UP ROAD APPROACH
GRADE (%) DOWN ROAD TAIL
Minimum depth | Minimum distance and grade from trough axis Distance from up-road | Grade (%)
below to downroad crest (ft) start of rolling dip to
downslope crest trough axis (ft)
<5% 6 inches ) 15 feet at 5% 50 ‘ 10%
10% o 50 15%
15% 30 20%
>15% 7 feet at 10% D) 25%

Rolling dip instructions:

» A rolling dip is a long, permanent dip constructed into native soils. The dip can be constructed to
drain the inboard ditch or just the road surface.

« On existing roads the cut of the dip should start 30-50 feet upslope of the trough, with an outslope of
2-4%,

» Dip axis should be skewed down road at 30 degree off of centerline of road length — this will
facilitate in efficiently draining the road without buildup of sediments in trough and makes the dip
more drivable (i.e. the "roll" of the dip)

¢ The trough of the dip should be outsioped 3-5% with a flat reach of 2 feet.

» The reverse grade of the dip shall generally be sloped 5% for a minimum of 15 feet to form a minimum
6 inch deep dip. Road surface, where fill material will be placed, should be ripped first to ensure fill

* material interlocks with existing tread.

» The crest of the reverse grade shouid be a 2 foot long flat reach and the fill material should

continue for a minimum of 30-50 feet before tapering to original grade.

» On roads steeper than 15% a steeper/shorter reverse-grade dip may be required.

« Dips shall be placed as specified in the plans. If not specified, then dips shall be placed at. maximum
160-200 foot spacings.

Typical Drawing #11b






